operator. (Fourth, fifth, sixth, and higher order terms in the expansion will be ignored since they are smaller than the third term by factors of 8, 80, 960 .... , respectively). After presenting some basic properties of the collision operator, we use it to calculate a reduced electron-ion collision operator, relaxation rates and first-order transport coefficients.
The Boltzmann equation for the rate-of-change of the test particle (sub or superscript t) distribution is aft aft aft ft W7+ V -TX+ a -_5V
07)Cl
(aft/r),oll is the collision operator and represents the time-rate-of-change of ft due to collisions with the field particles (sub or superscript f). Its Taylor expansion [8, 11] is written as
6 OViOVjaVk where the vi, v 3 , and Vk represent the components of the test-particle velocity in Cartesian coordinates. In our calculation, we follow the conventions of Rosenbluth et al. [7] and Trubnikov [8] :
aviavi n~ 2 lnAb, where inAb = ln(AD/p±), AD is the Debye length of the field particles; p± = etef /mru 2 is the impact parameter for 900 scattering, with m, the reduced mass, et (ef) the test (field) charges, u = Iv -v'l the relative velocity; mt (mf) is the test (field) particle mass. In addition,
and
H and G, which appear in Eqs. 3 and 4, are potentials defined by Rosenbluth et al. [7, 12] .
0 is a new vector potential that derives from retaining the third term in Eq. 2. In Eqs.
4 and 5, the factors multiplied by 1/lnAb are a direct consequence of our third-order expansion. In contrast to < Avi >t/f and < AviAov >'f which represent the effects of small-angle collisions [8, 11] , < AviAvj >' and < AviAvjAvk >t/f mainly represent the effects of large-angle scattering.
The vector potential 0 has the following useful properties:
V2V,4D(v) = 0; (10)
Eq. 11 is utilized to obtain the reduced electron -ion collision operator in the approximation where me/mion ~ 0:
where A = 27rneZ 2 e 4 lnAb/m', Vi, is the conventional diffusion tensor [8, 11, 29, [31] [32] in velocity space,
and the new terms, including the third-rank tensor
are also mainly associated with large-angle scattering. Once again the terms in Eq. 12 with coefficient 1/lnAb are a consequence of this new expansion.
For the purpose of illustrating the effects of these modifications, we show in Tables 1   and 2 Table 1 , we used a delta function for the test particle velocity and a Maxwellian distribution for the field particles. We find that even with the inclusion of all higher terms, the slowing down rate is unmodified from the conventional form [8, 12] .
As best we can tell, this seems not to have been previously recognized since other workers indicated InAb need be 10 or greater for its application. In contrast to this, the energy loss rate and 900 deflection rate both manifest 1/lnAb corrections. To the best of our knowledge, this is the first time these corrections have been calculated. For the energy loss rate, it is, in part, utilized in estimating the energy loss for 3.5 MeV a's, 1.01 MeV Triton, 0.82 MeV 3 He, and fast electrons in inertial confinement fusion plasmas [35] . In calculating the 900 deflection rate, the vector potential (Eq. 8) is utilized. We find an increase in this rate over the standard (Braginskii) form; this means that the mean-freepath, used extensively in discussions of high-gradient scale-length plasmas[19-27,31-34], will be decreased.
To calculate the electron thermal conductivity with the new collision operator (Eq.
12), the electron distribution function was expanded as a first-order Legendre polynomial, i.e. f, = fo + ficosO, where 0 is the angle between v and the direction of the heat flow, and a high-Z limit for the ion charge has been assumed (Lorentz-gas model). In addition, the Boltzmann equation was also linearized. (A similar procedure was used in the calculation of other transport coefficients listed in Table 2 .) In this approximation, 1/GnAb corrections are, for the first time, evident. The fact that these corrections are much smaller than the InA 6 corrections of the energy loss and deflection rate, is, we conjecture, due to the linearization of the Boltzmann equation and retention of only the first order correction in the electron distribution function. Therefore, in future work it will be important to include higher-order terms of the electron distribution function as well as retaining the non-linearities of the Boltzmann equation. Such transport coefficients could be then applied to a variety of plasmas, such as short-pulse laser plasmas [19] [20] [21] [22] ,
x-ray laser plasmas [26] [27] , inertial confinement fusion plasmas [23] , and the solar core [28] .
In summary, we have modified the standard Fokker-Planck operator for Coulomb collisions by including terms that are directly associated with large-angle scattering. The procedure allows us to effectively treat plasmas for which inAb ~ 2, i.e. for moderately coupled plasmas. Precise calculations of some relaxation rates, and approximate calculations of electron transport coefficients, were made, and, in most cases, they differed from Braginskii's and Trubnikov's results by terms of order 1/lnAb. However, in the limit of large lnAb (~ 10), these results reduce to the standard (Braginskii) form [5, 8, 9, 12] . In addition, we have calculated a reduced electron-ion collision operator that, for the first time, manifests the 1/lnAb corrections.
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